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Director's 
comments 
If you ran our Station budget, 
how would you spend the money? 
When I assumed the position of Director of 
the Agricultural Experiment Station in 1972, I 
told our staff that two words would direct our 
future: productivity and accountability. 
We firmly believe that we have not deviated 
from this guideline. 
This is our annual report issue. It is one of 
many ways in which we account to you, the 
taxpayer, for the money we have spent and to 
show the productivity and the benefits from 
your investment. While only a small portion , of 
our work can be described in any one 
publication, in Farm & Home Research, we try 
to give you an idea of the breadth and many 
facets of agricultural research. 
The largest portion of our funds-about 
75%-is spent on the immediate problem of 
farming and ranching. This work relates to 
the production of crops and livestock, the 
storage, marketing and transportation of those 
products , and providing answers to problems: 
the best ration for beef cows ... how much 
fertilizer to put on the corn ... how to control 
Canada thistle in wheat . .. the most efficient 
type of housing for swine . . . other questions 
relating directly to farming practices. 
We spend much less-perhaps as little as 
10-15%-on research pertinent to agriculture 
in the future , or basic research. It's research 
that stirs the imagination: modifying plants to 
increase efficiency ... developing economic 
crops from wild species ... transferring 
various characteristics from native plants to 
domestic crops to increase resistance to 
insects and disease. 
We should probably do much more: 
changing the corn plant to produce its own 
Ray Moore 
Agricultural Experiment Station 
nitrogen ... developing a perennial wheat. 
Much of this involves biotechnology, using 
such sciences as genetic engineering, tissue 
culture, monoclonal antibodies, enzyme 
kinetics, somatic cell fusion, and symbiology. 
This kind of research might very well lead 
to increased yields and greater production 
but-far more important in today's economic • 
situation-it offers a greater promise for 
vastly reduced input costs. 
The remainder of our budget relates to non-
production research: human nutrition ... 
conservation of natural resources ... other 
issues that relate to the family and home. This 
benefits rural people and the urban taxpayer 
who, of course, also supports our total 
program. 
Some of the expenditures are dictated by 
the source of funds, but that is minimal. For 
the most part, we have the choice of deciding 
how and where we use the budget. How would 
you choose? We would like to have your 
opinion. 
It is time for another review of the total 
program of the Experiment Station. Over 
several months we are looking at the overall 
mission of the Experiment Station, its goals 
and objectives. The rural community will 
evaluate what we do and where future funds 
should be spent. It is an important assignment . 
This review group will use all of the input it 
can get. Some of you will specifically be asked • 
to contribute, but you all have an opportunity 
to let your views be known. We'd like to hear 
from you. D 
Spray spurge 
• 
• 
Leafy spurge is no hit-and-run enemy; it digs 
in. Counterattack cannot be hit-and-run either 
Spray those patches of leafy spurge, 
even if the pasture is a poor quality one 
and herbicide costs are high. 
Not only will the herbicide keep the 
pest from spreading; it will increase your 
forage yield. In the long run, it is an 
economical treatment. 
You have several herbicides in your 
arsenal. It 's not so much which one you 
pick , but your persis tence that matters. 
If you make concessions anywhere, 
count on infiltration everywhere 
Leafy spurge was first found in this 
country in 1827, and since then it has 
spread (by both roots and seeds) across 
about half of the United States and large 
portions of Canada. It was first spotted in 
· South Dakota in 1902. 
It now infests about 65,000 acres in 
our state, mainly in the northeast and 
east-central portions. 
This is one pest you can't afford to 
ignore. It's been documented that a mere 
seven plants increased to 872 plants in 3 
years and that a 7-foot-square patch 
spread to over 2,700 square feet in 5 
years . The roots of one plant may have 
well over a thousand adventitious buds on 
them, and a bud can work its way 
through 2 or 3 feet of soil to reach the 
surfa ce to become a self-supporting plant. 
And above ground the seed heads, 
when mature, will explode and throw 
seeds up to 12 to 15 feet. Seeds are also, 
of course, carried by water and birds and 
animals . 
The plant gets an early start OR others; 
it emerges early in April and is fully 
grown and flowering by late May. Mow it 
off, and it's likely to bloom again. 
You'd rapidly go beyond the point of 
diminishing returns if you tried to kill 
leafy spurge off completely . You can, 
however , economically control it in any 
pasture. 
The problem has always been in 
assigning dollar values to benefits from 
spraying. Prices of both forage and 
herbicide vary considerably throughout a 
long-term research study, and can greatly 
influence the profitability of herbicide 
treatments. We opted for a range of 
pr ices to get a more realistic picture. 
We sprayed a Kentucky bluegrass 
pasture near Woonsocket every spring 
and fall from 1978 to 1983. We rated 
control every spring, and in the last 2 
3 
4 
years clipped and weighed the grass to 
determine forage yields. 
Forage values of $20, $40, and $60/T 
were used to measure returns from 
several different herbicide treatments 
with assigned values of 50%, 100%, and 
150% of an assigned "average" cost. 
"Average" cost per gallon for 2 ,4-D ester 
was $10.50; for Banvel, $41; and for 
Tordon 22K, $85. 
By that approach, we could determine 
over a range of herbicide and forage 
prices whether the spraying was 
profitable. 
Several herbicides, at low rates, 
proved to be effective weapons 
Annual spring applications of 2,4-D 
ester controlled 75 % or more of the leafy 
spurge by 1983. With low rates, such as 3 
pints of 2,4-D per season, it was better to 
split the application between spring and 
fall; and we increased control by 18%. 
Applying Banvel at 1 pt/A with 1 qt 
2,4-D ester every spring also gave good 
leafy spurge control. 
Tordon at 1 gal/ A, a common patch 
treatment, applied in 1978 and 1979 only, 
was used as a comparison against which 
all other treatments were measured. It 
did a good job of leafy spurge control for 
the first few years, but seedling regrowth 
over time indicated that even this -
treatment needs follow-up applications of 
something like 2,4-D to kill emerging 
seedlings. 
Annual applications of Tordon at 1 pt/A 
alone or with 2,4-D ester was another 
effective treatment. 
The secret to success for using these 
low rates of herbicide is consistent 
annual or bi-annual use. Skipping even 
one year will drastically reduce control. 
Even 5 consecutive years of spraying did 
not eradicate leafy spurge. 
With leafy spurge in retreat, 
forage yields showed resurgence 
Average dry grass yield at the end of 
the study was nearly a half ton per acre 
in plots where we left the leafy spurge 
alone. The average yield of all treated 
plots was over one ton per acre. 
Average net returns listed m. Table 1 
are for a forage value of $40/T and the 
average herbicide prices listed earlier. At 
these prices, it was profitable to use any 
of the listed treatments to control leafy 
spurge. 
Table 1. Leafy spurge control , grass yields , and net returns. • Ave. Percent Grass. net 
Herbicide Rate A .time control TIA r: turn 
2,4-D 1.5 pints Spring & Fall , 83 1.2 $13 
2,4-D 3 pints Spring 75 1.1 14 
2,4·0 3 pints Spring & Fall 93 4.2 to 
2,4-D 6 pints Spring 82 1.1 7 
2,4-D 6 pJnts Spring & Fall ~8 i!-3 7 
Banvel + 2 ,4-0 1 +2 pints Spring 87 1.2 13 
Tordon 22K 0.5 pint Spring 83 1.0 2 
Tordon 22K 1 gallon Spring '78 & '79 88 '1.1 -15 . ,
Toroon + 2 ,4-D 0.5+ 1 pint Sprtng 94 1.3 10 
p ~~.., 
untreated 
Across all forage values ($20, $40, and 
$60/T) and herbicide prices (50% 100% 
and 150% of average), it was 
economically beneficial to apply 3 pints of 
2 ,4-D ester, or Banvel + 2 ,4-D ester in 
nearly all pricing situations. 
In contrast, the "worst case" treatment 
of two applications of 1 gallon of Tordon 
resulted in a net loss of $15 after 
chemical cost. This high cost is deceptive, • 
since the treatment is intended for 
patches of leafy spurge, where controlling 
spread of a patch is worth far more than 
just the value of grass within the patch. 
But remember this: 'the war 
is not won in one skirmish' 
It does pay to go out and do battle with 
dense stands of leafy spurge in pasture, 
even if forage values are low and 
herbicide costs are high. But the war is 
not won in one skirmish. 
You must be consistent in herbicide 
applications, especially if using low rates. 
One missed year of treating can cause 
the loss of several years' gain. 
Treat patches before they spread 
further, and do not be concerned with the 
cost of patch treatments, since controlling 
leafy spurge will save dollars in time. D 
The authors are Steve GyUing and Gene Arnold of the 
Plant Science Department. While spraying is the most 
effective and most economical way to control leafy 
spurge. biologists at SDSU are investigating the hawkrnoth . 
?S a possible means of biological control. See story in this • 
issue. 
• 
• 
The benefits of variety 
For special meats, benefits are economic and 
nutritional. But you may have to lie a little 
"Yuck, think of where that cow's 
tongue's been. '' 
That's an American reaction to variety 
meats. It's all right for the cow (or sheep 
or pig) to have a tongue, liver , heart, 
kidneys, and brains, but Mother better 
not try to put them on my dinner plate. 
Europeans have a different reaction. 
. They consider these variety meats worthy 
of eating any old day. 
And chefs (capital C, Chefs) in gourmet 
restaurants serve them, call them some 
unpronounceable name, and charge 
plenty. 
That's a laugh on us. Variety meats are 
known to be inexpensive. And, because of 
our research here at SDSU, we can tell 
you exactly what you're missing if you 
don't eat them. 
Yes, Virginia, liver is good . 
for you, Mother didn't lie 
What you're missing is what you need. 
As a group, variety meats contain large 
amounts of protein, vitamin A, B-vitamins, 
iron, phosphorus , and zinc. Similar 
variety meats from beef, veal, or lamb 
are much the same in nutrient content. 
Kidneys from all three sources, for 
instance, have essentially the same 
thiamine content per serving . 
Nutrient content does vary, however, 
according to the type of variety meat. 
5 
6 
Brains have a very different nutrient 
composition than do kidneys or liver 
(Table 1). 
Liver , as mothers have known for 
generations, ranks the highest 
nutritionally. Tongue is second in terms of 
vitamin A and zinc. Kidneys are slightly 
lower in vitamin A content, but are an 
excellent source of five other nutrients. 
Heart is very similar to kidneys for 
mineral content, but differs a great deal 
in specific vitamin content. Brains also 
vary in specific nutrient content. They 
are rich in phosphorus, iron, and vitamin 
B12 but are much lower in vitamin A, 
riboflavin, and zinc than other variety 
meats. 
Table 1. Selected vitamin and mineral composition of 
cooked beef variety meats. 
Vitamins Minerals 
Vil. A Riboflavin Vit. 811 Iron Phosphorus Zinc 
I.V. mg ug mg mg mg 
Liver, fried 12,200 4.14 111 .8 7.91 461 7.49 
Heart, braised 169 1.54 14.3 7.51 250 3 .13 
Kidneys, simmered 114 4.06 51.3 7.31 306 4.22 
Tongue, simmered 238 .35 5.9 3.39 . 142 4.80 
Brains, fried 43 .26 15.2 2.22 386 1.35 
This information is for only 6 of the 23 
nutrie:its Dr. Wayne Johnson and I 
studied under a grant from the USDA. By 
itself, it's still not enough to persuade a 
finicky eater. He has to believe he 
actually needs the nutrients listed and 
that variety meats are the quickest, if not 
mentally most painless, way to obtain 
them. 
Liver is a good place to make a stand. 
A single serving (3 1/2 ounces) of liver 
supplies over 50% of the RDA 
(Recommended Daily Allowance) for nine 
essential nutrients, while supplying only 
about 10% of the RDA for calories (Fig 1). 
That's without additives, preservatives, 
or supplemented vitamins and minerals. 
The percentages vary slightly for males' 
and females because of slightly different 
nutritional needs. 
And if he'll skip the nutrients and pass 
the liver'? 
All together, food nutrients fulfill three 
vital needs of the body. (1) They build, 
maintain, and repair body tissues. (2) 
They supply energy for body activities. (3) 
And they help regulate body processes. 
Specific nutrients may work in one, 
two, or all of these ways. Thus, foods 
Fig. 1. Percentage of Recommended Daily Allowances furnished by a serving of fried beef liver (3 1/2 oz). 
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which contain many nutrients, such as 
variety meats, contribute a great deal 
more to the health and well-being of your 
body than foods with a single nutrient. 
Table 2 lists some specific functions for a 
few nutrients. 
Variety meats are also a good food 
source economically. Demand for these 
Table 2. Body functions of some essential nutrients. 
Nutrient Function ,------,-----------
Protein 
Iron 
Phosphorus 
Zinc 
Vitamin A 
Riboflavin 
Niacin 
Vitamin 812 
Vitamin 86 
*Build and repair: muscles 
soft tissues, red blood 
cells, enzymes, hormones 
*Carry oxygen 
* Maintain acid-base balance 
*Build and repair red blood 
cells 
*Build strong bones and teeth 
*Help in energy production 
*Help in normal cell activity 
*Cell growth and repair 
*Normal sense of taste 
*Enzyme systems 
*Normal growth and 
reproduction 
*Normal vision 
*Smooth, soft skin · 
*Healthy lining of body 
cavities and glands 
*Cellular respiration 
*Growth and development of 
fetus 
*Enzyme systems 
*Energy production 
*Normal digestion 
* Healthy skin 
*Growth 
*Produce normal RBC 's 
*Maintain skin and nervous 
system 
*Protein and amino acid 
metabolism 
*Carbohydrate and lipid 
metabolism 
*RBC formation 
* Formation and development 
of red blood cells and white 
blood cells 
*Cell growth 
*Carbohydrate metabolism 
*Normal function of nerves 
meats is often low, so the price tends to 
be correspondingly low. Variety meats 
usually cost less per pound than 
hamburger. They have very little 
waste-no bones and almost no fat, 
making them even more economical. The 
edible portion of variety meats is 
approximately the same as the weight 
when purchased. 
If facts of nutrition and economics 
fall on deaf ears, resort to trickery 
As strong as the case is for variety 
meats from both a nutritional and an 
economic standpoint, we all know that it's 
still not enough. 
Variety meats are unpopular for almost 
any reason that can be dragged up. Some 
are (1) negative connotations or 
perceptions, or over active imaginations; 
(2) ignorance of, or unfamiliarity with, 
correct preparation methods; (3) regional 
unavailability, especially of lamb and veal 
cuts; (4) their perishable nature; and (5) 
their strong, distinctive fla var. 
An Experiment Station bulletin now in 
preparation may help you with some of 
these roadblocks . We'll go into the 
subject more deeply and show you how to 
prepare these cuts correctly, disguising, if 
necessary, some of the stronger flavored 
meats. We've become accustomed to 
bland flavors in our meats to the point 
that, in some hotdishes, the meat has 
become merely a carrier for the spices 
and herbs that we must add. 
Another trick you can use is to carve or 
cut up the variety meat before it comes to 
the table. If you still get a "What's 
that?," simply say, "It's beef (lamb, 
pork)." 
You can't beat the economics and 
nutrition in variety meats. They are really 
no harder to handle than other meats. 
They are suitable for the fanciest 
occasions (ask any gourmet), and they are 
also suitable for the day-to-day family 
table (ask any European). Use them for 
the nutrition and the "variety" they can 
offer. D 
The writer is Patr icia DeZeeuw, SDSU research 
microbiologist in Human Nutrition and Food Science 
Research. Complete · results of this study are being 
published by the USDA in the Agricultural Handbook No. 
8 series. "Composition of Foods." Copies will be available 
soon from your local Extension office. 
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Crossbreeding: the new look 
Mixing genes isn't all there is to it. 
You may have to adjust carrying capacity 
We used to easily recognize them by 
their white faces or their black bodies. 
But now the cows in many commercial 
beef herds are crossbreds. Their 
parentage may be difficult for others to 
discern, but the cow-calf producer very 
deliberately planned that cross and 
expects certain benefits from it. 
And, if he has done his homework and 
planned for specific traits, he will get 
those benefits, says Chris Dinkel , recently 
retired SDSU beef researcher. 
Researchers can achieve a 25 % 
heterosis in weaning weight by breeding 
a crossbred cow to an unrelated bull. 
(Heterosis is the word used for the 
better performance of crossbreds for 
certain traits over the average 
performance of their straightbred 
parents. It is usually expressed as a 
percentage.) 
A desirable feeder calf can be 
produced through proper selection and 
combination of the many breeds available 
for a crossbreeding program, Dinkel 
says. 
To find net returns, use the full 
equation; don't take any shortcuts 
The choice of a cross bred cow to breed 
to an exotic bull should be based on the 
producer's breed preferences , the type of 
feed supply, the management ability of 
the producer, and the cow-cost situation 
in the herd. 
One thing that the newcomer to 
cross breeding may overlook is that it is not 
enough simply to breed for better 
reproductive performance. Superior 
cattle eat more; nutritional needs will 
change; and he will have to be alert to 
changed feeding management. 
Although frame size is important to the 
feeder, the packer, and the retailer, it • i. 
does not mean the breeder or cow-calf 'l!!'),-
opera tor should be selecting cows or even 
• 
• 
bulls for frame size, Dinkel says. In fact, 
they should not. -
The frame size requirements of the 
market can be met by combining British 
breeds with exotic breeds, according to 
Dinkel. To do this, British breeds need to 
remain typical of the breed to provide the 
appropriate frame size in the crossbred 
animal. 
Dinkel has an equation to estimate net 
return from a cow herd: Carrying 
capacity x reproductive rate x livability x 
weaning weight · x price - costs = net 
return. 
The relationship of these factors to 
each other and to net return needs to be 
evaluated for each herd, Dinkel says. 
Frame size will have primary effect on 
price, but will need to be evaluated also 
for its effect on carrying capacity, 
reproductive rate, and weaning weight. 
Trade-offs do exist , and the full equation 
needs to be evaluated. 
There '_s a new wrinkle; some breeds 
may need carrying capacity credit 
That equation assumes no breed or cow 
size differences in efficiency. And, for 11 
years, SDSU research supported this 
assumption. 
However, Dinkel's latest results 
indicate some breed differences. 
An experiment still in progress has 
involved 199 calves produced by breeding 
straight Hereford, Simmental x Hereford, 
Angus x Hereford and Tarantaise x 
Hereford heifers to a Longhorn bull. 
''The addition of the last calf crop to 
these data has indicated for the first time 
significant breed differences," Dinkel 
says. 
The Hereford and the Angus x Hereford 
are not different, and the Simmental x 
Hereford are not different from the 
Hereford, but are different from the 
Angus x Hereford. The Tarentaise x 
Hereford are different from all the others 
(Table 1). 
Table 1. Cow efficiency by breed group. 
Breed of dam Number Efficiency 
Hereford 29 13.4 
Sim x Her 73 13.1 
Ang x Her 71 13.6 
Tar x Her 26 12.1 
(Efficiency is cow and calf total digestible nutrients divided by 
weaning weight.) 
if future results support these findings, 
breed types like the more efficient groups 
in this study will need to receive some 
extra credit in carrying capacity in the 
net return equations. 
Barn raising 
Construction was under way in summer and fall 
of 1985 on a new feeding facility for the beef 
breeding research project at SDSU. 
Financed by a $45,000 appropriation from the 
Legislature, the barn will consolidate all of SDSU's 
beef breeding activities at Brookings into one 
location, according to J. Walters McCarty, 
professor of Animal and Range Sciences and 
project supervisor. 
The remainder of the project's animals are under 
range conditions at the Antelope Range Livestock 
Station in Harding County. 
The shed will be used for individual feeding of 
cows and calves. The facility has 72 individual 
pens. 
SDSU is in phase three of a long-term study on 
beef cattle efficiency. The data collected are used 
in a cow efficiency study to determine cow and 
calf feed requirements at weaning of the calves, 
McCarty said. 
Dr. Ken Stange. assistant professor of 
agricultural engineering at SDSU , is engin~er for 
the project. SDSU put together a number of 
subcontractors for labor and materials. Two 
experienced carpenters were subcontracted to take 
care of the construction, and SDSU has been 
providing labor to assist. 
The grading and fill work was done by 12 men of 
Co. A, 153rd Engineering Battalion, South Dakota 
Army National Guard. The National Guard did the 
work as a training exercise for the men, according 
to Staff Sgt. Richard Ziegeldorf, training non-
commissioned officer in charge of the project. The 
guard furnished eight dump trucks and drivers, as 
well as two payloaders and a grader and 
operators. 
The new shed is located a mile north of the 
campus on old U.S. 77 and about a half mile west 
of the Northern Grain Insect Research Laboratory 
on ground owned by SDSU. 
Dr. Chris Dinkel, breeding beef researcher, 
initiated the project and was in charge of it until 
his retirement July 1. 
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Individual selection for efficiency will 
still be most important. 
production has been practiced in dairy 
breeds. 
For example, the differences between 
the breeds are no larger than 1 .5 lb of 
TDN per pound of weaning weight, while 
differences between the most efficient 
and least efficient cow have been 9 lb 
within each year of the ex_periment. 
Available evidence indicates that 
selection for cow efficiency should be as 
effective as selection for weaning weight. 
"The optimum way of accomplishing . , 
this selection would be use of breed 
association estimated progeny differences 
(EPD) or breeding values (EBV) for cow 
efficiency in much the same manner as is 
currently done for growth and maternal 
traits. This would provide the commercial 
producer with information suitable for 
practicing selection to improve efficiency 
"It would appear that rn years of 
selection solely for cow efficiency could 
provide an energy equivalent savings of 
one ton of alfalfa hay for every five 
calves weighing 500 lb at weaning," 
Dinkel says. 
of his cow herd," Dinkel says. 
This selection could be accomplished by 
use of a prediction equation using 
weaning weight of the calf and weight of 
the cow at weaning. Replacement heifers 
and bulls could then be selected from 
efficient cows much like selection for milk 
Dinkel says that producers will need to 
be careful to reduce carrying capacity 
when changing to larger and/or higher 
milking breeds. Selection for efficiency is 
still the most important way to improve 
the herd. But it works in tandem with all 
other parts of cow-calf management. D 
The writer is Jerry Leslie, information specialist in th e Ag 
Communications Office. 
Research · notes 
Starter phosphorus 
is looking good 
Starter fertilizer doubled early 
growth in corn and improved early 
growth in soybeans by as much as 
30% in 1984, says Brad Farber , 
research associate in plant science. 
Starter phosphorus boosted corn 
yields to 146 bu, as compared to 123 
bu for broadcast applications. Best 
response came when corn was 
planted on fallow ground. 
The faster start in the spring 
showed up at harvest in field 
drydown. The fertilizer almost paid 
for itself from the savings in drying 
costs. Starter applications of 25-30 
lb/ A improved yields by 9 bu at 
Brookings, 21 bu at Estelline, and 23 
bu at Beresford when compared to 
broadcast applications. 
Farber recommends that a starter 
application of phosphorus always be 
used when corn is planted on fallow. 
Strep ag mastitis 
moving into state 
Strep ag mastitis is gradually 
spreading across South Dakota dairy 
herds. It is common in eastern states. 
Dr. Clyde Kirkbride , veterinarian, 
says records from the Animal 
Disease Research and Diagnostic Lab 
indicate 9% of all milk samples 
cultured in 1984 contained Strep ag, 
compared to 4% in 1971-72. 
Most common source is infected 
cows brought into the herd, says 
Kirkbride. It will spread rapidly 
throughout the rest of the herd and 
result in high leucocyt~ and bacteria 
counts and production losses up to 
25% for individual cows. 
Mill< samples must be cultured to 
identify strep ag. If it's found in a 
large number of cows, you can 
attack by the "blitz" method, with 
subsequent checks to clean up 
leftover infections. While total herd 
treatment will prevent all milk from 
being used during the withholding 
period of the antibiotic, it will 
prevent downgrading of the herd due 
to this disease. Once cleaned up, the 
herd is free of infection until another 
infected cow is introduced. 
More details on treatment are 
available from county Extension 
offices or the Diagnostic Lab at 
SDSU. 
Sunflowers have 
a message for us 
What the sunflowers sprawled on 
the ground told Jim Smolik came 
through "loud and clear" and he has 
translated for us. 
The plant scientist has sunflower . ) 
plots at Watertown that were 
planted on different dates. 
Sunflowers planted between May 1 
and May 20 were fine, but those 
planted between May 28 and June 20 
were flattened by mid-August storms 
that brought 60 mph winds and an 
inch of rain. 
The message from the sunflowers 
was, "Get us in the ground early!" 
Research entomologist Dave 
Walgenbach said cutworms and four 
species of stem weevils provide most 
headaches for sunflower growers. 
While Furadan did a pretty good job 
on all four insects, growers may 
have a hard time getting enough 
yield response to pay for treatments. 
SDSU research experience has been 
inconsistent. 
Early planting will also help avoid 
seed weevil problems. 
" If you can get flowers to bloom 
before August 1, you escape seed 
weyvil damage. Plants that bloom 
after August 5 are seed weevil 
targets. Plant before May 15," 
Walgenbach says. 
For sites already infested with 
seed weevils, he recommends chisel 
or moldboard plowing to break up fJ' 'i . . . p, 
overwmtermg site . 
• 
• State rail analysis 
• 
State owned rail lines bring shippers more 
market options, chance for higher prices 
It appears that more bushels of corn 
from southeastern South Dakota are 
being shipped to more distant points since 
the state owned rail service began 
operation. 
This is strengthening the price of corn. 
A rough estimate of the direct benefits to 
corn producers and shippers in 1983 is 
$.11 to $.28 per bushel on the 61 million 
bushels produced in the area. 
Soybeans are also being shipped 
farther, and the volume of oats and 
wheat moving by rail has increased. 
The principal benefit of rail service is 
the opening of market options-shippers 
can choose for best price among several 
shipping destinations unavailable to them 
before. 
Elevator system adjusts to match 
production and rail service 
The 21-county region of southeastern 
South Dakota, including much of the 
state's most productive agricultural land, 
contains the principal railroad lines 
purchased by the state and operated by 
the Burlington Northern since 1981. 
From 1981 through 1983, these lines 
were rehabilitated and service was 
restored and improved. All lines in the 
region can now carry fully loaded unit 
trains except the Mitchell to Chamberlain 
branchline which is restricted to 70-ton 
hopper cars. 
The region (Map 1) produced 
80% of the soybeans and 59% 
11 
12 
of the corn grown in the state in 1983. It 
also produced nearly one half (47%) of 
the sorghum and one third (31 % ) of the 
oats. It grows minor shares of barley, 
sunflowers, and wheat. 
Grain movement in 1983 was 
summarized from surveys of the 12 2 
elevators in the region. These are firms in 
the grain merchandising business; firms 
exclusively in the seed or feed 
manufacturing business were excluded. 
The nine counties in the eastern part of 
the region had 71 elevators in 59 
communities (Table 1). The greater 
number and larger average size of 
elevators reflect the relatively greater 
productivity of the area, the 
concentration on corn and soybeans , and 
the availability of rail service, especially 
unit trains. 
While average storage capacity has not 
changed significantly since 1981 (before 
the state owned lines), elevators have 
invested in rail loadout facilities. Twelve 
shippers could load unit trains in 1983 , • 
while only four had such capability in 
1981. 
The relatively balanced crop 
production pattern in the central area 
and the availability of rail service at 16 
of the 31 elevators show up in both more 
and larger elevators than in the west 
area. Average storage capacity is small, 
however, which is consistent with the 
general lack of unit train facilities. 
The only rail line in the west area is 
the Chamberlain branch serving 6 of the 
area's 20 elevators. Elevators in the west 
area tend to be smaller, reflecting the 
smaller yields of principal crops in the 
area, the limited access to rail service, · · 
and the inability to ship unit trains of 
fully loaded 100-ton hopper cars . 
The region's rail service is provided 
Map 1. The 21 counties of southeastern South Dakota and the rail lines serving them. 
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primarily by the BN on lines owned by 
the state. 
Restricted service has been available 
on the Mitchell to Chamberlain 
lightweight line; the state owned local 
option line between Napa and Platte 
remained idle until late in 1985 when a 
new shortline railroad began providing 
limited service on the branchline . 
The central and eastern areas had rail 
service phased in during 1981 on the 
Mitchell-Canton-Sioux-Falls and Mitchell-
Yankton-Sioux City lines. Along the Iowa 
border, limited service was also 
Table 1. Southeastern South Dakota grain handling facilities , 1983. 
East Central West Total - ----- ----- -------
Number of shippers 
Total licensed storage 
capacity (000 bu) 
Average storage capacity 
(000 bu) 
Shippers with rail service 
Number 
Storage capacity 
Average capacity 
71 31 
17,482 ·5,489 
246 177 
41 
11 ,365 
277 
16 
2,922 
183 
Shippers with unit train capability 
Number 
Storage capacity 
Average capacity 
12 
4,570 
415 
Rail shippers with no unit train capability 
Number 
Storage capacity 
Average capacity 
Truck only shippers 
Number 
Storage capacity 
Average capacity 
29 
6,795 
234 
30 
6,117 
204 
(1) 
(1) 
15 
2,567 
171 
20 122 
3,1 47 26,118 
157 214 
6 · 63 
974 15,261 
162 242 
(1) 15 
4,853 
363 
(1) 48 
10,408 
217 
14 59 
2,173 10·.857 
155 184 
(1) Presentation of this data could reveal private company information 
because of the small number of firms involved . 
introduced on the Canton-East Wye 
Switch line. The BN operates its own 
lines in Minnehaha and Lake counties 
from Sioux Falls to Sherman and Sioux 
Falls to Madison. Minnehaha is also 
served by the C&NW lightweight line 
from Worthington, MN, to Sioux Falls. 
These areas also have extensive highway 
systems. 
South Dakota corn, soybeans wind up 
being railroaded to new markets 
A significant proportion of the 40.8 
million bushels of corn moved by truck in 
1983 was shipped from elevators without 
unit train or rail service to unit train 
loading facilities in South Dakota, 
Minnesota·, Iowa, or Nebraska. Responses 
also show that corn was received at 
South Dakota unit train facilities from the 
other three states , so there is some 
double counting of corn in the combined 
64.6 million bushels (Table 2). 
The rail volume also includes corn 
trucked in from counties just north of the 
region. Brookings County, for example, 
although served by the C&NW, has no 
unit train facilities; its farmers and 
elevators may truck to such facilities in 
the southeast region. 
In 1981 , approximately 84% of the 
corn was shipped, at least initially, by 
truck. Initial truck moves from elevators 
fell to 63% in 1983. 
Corn went to more distant markets in 
1983. The share shipped to the Pacific 
Northwest increased by one half. 
Nebraska, Iowa, Missouri, and Kansas 
are all within traditional trucking range. 
Their share fell from approximately 60% 
in 1981 to approximately 40% in 1983 
(Tables 3 and 4) . 
The traditional destinations for the 
region's soybeans have been Sioux City, 
Table 2. Southeastern South Dakota estimated elevator grain shipments , 1983 (000 bushels) . 
- - ------------------------------------- -------------
East Central West Total 
Truck Rail Truck Rail Truck Rail Truck Rail 
Corn 22 ,727 18,879 8,895 4,870 9,226 40 ,848 23 ,749 
Soybeans 14,498 6,463 2,709 956 17 17,207 7,436 
Oats 4,758 228 5,584 965 6,212 16,554 1,193 
Wheat 434 74 1,076 398 101 2,246 1,611 2,718 
Barley 9 340 49 417 757 58 
Sorghum 370 482 4,818 5,188 482 
Sunflowers (000 lbs) 35 ,000 420 2,000 1,366 37,000 1,786 
13 
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Table 3. Corn: estimated elevator shipments, 1983 (000 bushels). 
Destination 
Pacific Northwest 
Middle South 
Gulf Coast 
Southwest 
Iowa-Nebraska 
Minnesota 
Illinois-Wisconsin 
South Dakota 
Total 
East 
Truck 
5,383 
7,455 
172 
9,717 
22,828 
Rail 
12,873 
3,966 
1,430 
331 
279 
18,879 -----
IA, and Mankato, MN. In 1981, nearly 
87% of soybeans shipped from the region 
went to the crushing plants at these two 
locations. 
Virtually 100% of soybean shipments 
were truck movements in 1981. In 1983, 
the trucking share fell to 70%, and this 
included some truck movements from 
local elevators to rail terminals. 
In 1983, far distant destinations 
received 26% of the region's soybeans. 
Their share had been zero in 1981 
(Tables 5 and 6). 
The primary wheat producing part of 
the region is the set of northern counties 
in the west area with access to the 
lightweight Mitchell-Chamberlain 
branchline. Wheat is grown in the entire 
region, however, and much of it is moved 
intially by truck. Approximately 60% was 
shipped by rail in 1983, a dramatic 
increase from 1981 when an estimated 
1 % was shipped by rail. Much of the 
wheat on this branchline was produced 
The share of corn shipped to markets in the Pacific Northwest increased 
. by half after the state core railroad began operating . Shipping costs are 
higher , of course , at such a distance , but so are prices . Sh ippers in the 
southeast with access to unit trains no longer need be at the mercy of 
local or regional markets. 
Central West Total 1 
-------- ------------- . 
Truck Rail Truck Rail Truck Rail ' 
957 
2,029 
8 
5,901 
8,895 
2,279 15,152 
1,044 6,340 5,010 
178 1,608 
1,311 1,642 
51 2,459 11,943 330 
4 180 4 
3 3 
6,767 22,385 
4,870 9,226 40,848 23,749 --------- -----
Table 4. Corn : estimated shipments (percent). 
----· ---- ----- 1981 -- 1983 
Pacific Northwest 
Middle South 
Gulf Coast 
Southwest 
Iowa-Nebraska 
Minnesota 
Illinois-Wisconsin 
South Dakota 
Other 
16 
30 
24 
31* 
*Includes Middle South, Southwest , and Minnesota 
., 
24 
18 
3 
3 
19 
35 
west of the Missouri River where no rail 
service is available. 
Any way you figure it, rail service 
added significant value to corn 
Several South Dakota commodities, 
particularly corn and soybeans, were 
shipped to different , more distant 
destinations when rail and unit train 
service became available. What 
difference does that make to the 
producer? 
It gives them choices among marketing 
alternatives. 
The grain handling industry in 
southeastern South Dakota is very 
competitive and operates on a narrow 
margin between buying and selling prices. 
Elevator managers shop around for the 
combination of market price and 
transportation ,c;ost which will result in 
the highest net price to the elevator. 
Without rail service, the South Dakota 
corn price would be based primarily on 
the Minneapolis cash price minus the cost 
of trucking. Consequently, local elevators 
• 
•• 
• 
·Table 5. Soybeans: estimated elevator shipments, 1983 (000 bushels) . 
East 
Destination Truck Rail 
Pacific Northwest 3,446 
Middle South 1,308 
Iowa-Nebraska 11,826 
Minnesota 2,672 
Illinois 1,199 
South Dakota 
Total 14,498 6,463 
Table 6. Soybeans: estimated shipments (percent). 
Pacific Northwest 
Middle South 
1981 
Iowa-Nebraska 82 
Minnesota 16 
Illinois 
South Dakota 
Other 2• 
*Includes Middle South, Illinois, and South Dakota. 
1983 
14 
6 
62 
12 
6 
would sell corn for local feed use only at 
a price which netted the elevator at least 
as much as the alternative of trucking to 
Minneapolis. No elevator could demand a 
local feed corn price too much higher; he 
would be undercut by a nearby elevator. 
The corn price differential between 
Sioux Falls and Minneapolis has 
narrowed since the late 70s . If this 
narrowing is attributed to the 
introduction of rail service access to 
other, more distant markets, then one 
estimate of the benefit of rail service to 
corn producers is approximately $7 
million. That is, each of the 61 million 
bushels produced in the region was worth 
$.10 to $.12 more to the producer due to 
the availability of rail service. 
There is another way to estimate 
benefits. 
In 1983, the average weekly cash price 
in Portland exceeded the corresponding 
Minneapolis price by $1.30/bu. With unit 
train rates to the Pacific Northwest, 
transportation to the West Coast cost 
approximately $.53/bu more than the 
· trucking cost to Minneapolis. Thus the 
average net gain to the South Dakota 
shipper would have been $.77/bu for the 
15 million bushels shipped, or $11.7 
million. 
Truck 
3,464 
175 
70 
2,709 
Central West Total 
Rail Truck Rail Truck Rail 
3,446 
215 1,523 
360 14,290 870 
"""" 17 2,847 17 
381 1,580 
70 
946 17 17,207 7,436 
Adding in net benefits from shipping 
other commodities to other distant 
destinations brings the estimated benefit 
to producers to nearly $14 million. · 
A third measure of the benefit to corn 
producers of rail access to the West 
Coast reflects the price differential 
between the Portland market and the 
Sioux Falls market. 
The Sioux Falls price, over the years 
considered, remained approximately 
$1.10 below the Portland price. In 1983, 
by this measure, the average weekly net 
gain by shipping corn to the West Coast 
was $.45/bu, or approximately $7 million 
on the 15 million bushels shipped. This 
assumes that grain was shipped to the 
West Coast on a continuous basis in 1983. 
During 1983 the Portland price 
strengthened significantly while the 
Minneapolis price declined. The 
difference between the two was $.60 to 
$.65 in January, but spread to $1.70 to 
$1.90 for much of the last half of the 
year. (The $1.30 used earlier was for the 
en tire calendar year.) 
If the corn shipped to the West Coast 
moved at this average price differential, 
then the net benefit is $1.12/bu, or nearly 
$17 million for the 15 million bushels 
shipped. 
These analyses suggest that corn 
producers in the 21-county region 
received between $ 7 and $17 million in 
additional income due to the availability 
of unit train rail service. For the 61 
million bushels of corn produced, this 
implied a gain between$ .11 and $.28 
per bushel. D 
The author is Charles Lamberton. professor of economics. 
For more details on this study, ask for B 696, The State 
Core Rail System: Impacts on Grain Marketing, at either 
your county Extension office or from the Bulletin Room, 
SDSU. Box 2231. Brookings. SD 57007. 
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Pest pests 
That sounds like stuttering, but means 
biological control of weeds and insects 
Seed weevils on musk thistle, wasps on 
alfalfa weevil, flea beetles on Canada 
thistle, moths on leafy spurge, and flies, 
spiders, and fungi on grasshoppers. 
What do these organisms have in 
common? 
All are natural predators of what 
humans call pests and all are being or 
have been researched at SDSU for 
biological control. 
Entomologists do most of the research 
on biological control at SDSU, and most of 
the pests involved are insects. Funding 
comes from the Agricultural Experiment 
Station, Cooperative Extension Service, 
county weed and pest boards, and 
USDA's Agricultural Research Service. 
Dr. Robert Walstrom, professor of 
Plant Science , is one of those 
entomologists; He explained the principle 
of biological control: 
"When an organism evolves its natural 
predators evolve with it. At times the 
pest, whether an insect or a weed, 
spreads out into new territory without its 
enemies. Without its natural control 
agents, the pest population explodes until 
something catches up with it again. 
"The purpose of biological control is to 
introduce these enemies in the new 
location and help keep pest populations in 
check. 
" Once you get a parasite or predator 
control established, it may be maintained 
in the habitat," Walstrom said . " It is a 
one-cost operation and will give you some 
control for a period of time . 
"Before they can release any of these 
biological control agents, they have to test 
them to see that they are not damaging to 
• 
beneficial insects or crops," Walstrom 4'1i 
said. ~ ' 
• 
• 
"One of the problems with these 
biological control agents is that when you 
get a high percentage of parasitism, the 
pest population decreases, and at the 
bottom of the cycle you lose your 
parasites as well when you don't have a 
pest to feed them. 
"Then the pest species begins to build 
up, and it takes quite a while for the 
parasitic species to rebound and make a 
dent in the pest. This .is what makes the 
cyclic effect so pronounced," Walstrom 
said. 
Seed weevil 'takes' 
on musk thistle 
One of the more successful ventures 
with biological control in South Dakota 
was the establishment of a seed weevil on 
musk thistle, a tough biennial weed found 
in pastures. 
Dr. Ben Kantack , Extension 
eptomologist, and Dr. Ed Balsbaugh Jr., 
former SDSU entomologist now with 
North Dakota State University, introduced 
the seed weevil on musk thistle in 1974 
and 1975 in Yankton and Minnehaha 
counties. It became established in 
Yankton County. 
Since that time, Kantack and Leon 
Wrage, Extension weed specialist, have 
released it in a number of other counties , 
and Extension agents have released them 
in counties both east and west of the 
Missouri. 
The seed weevil feeds on the flower 
head of the musk thistle, reducing seed, 
according to Wrage. 
Wrage says that in some of the 
pastures where the seed weevil was 
released there is no musk thistle today. 
The seed weevils have traveled over 30 
miles from where they were introduced, 
he said. 
Kantack said it is too early to tell how 
the seed weevil will do on musk thistle . 
"It was released in 1974, and we couldn't 
find it for a while , but it has spread. In 
Montana and some places they have done 
some good. 
" I think they eventually will help the 
situation. They may not control the 
situation, but they're particularly needed 
in areas where you can't use herbicides 
or areas which are inaccessible, like in 
the Black Hills. If they can slow down the 
spread of the weed, that is a plus in 
itself." 
Four or five years ago, agents from 
several counties went to Montana and 
collected the adult thistle weevils, 
brought them back, and released them. 
Today 8 to 10 counties are involved with 
seed weevil and musk thistle, Wrage said. 
''We' re planning now to organize some 
collection and redistribution of seed 
weevil from the counties within the 
state." That's planned for next year by 
Kantack, Wrage, and the counties 
involved. 
Leo Orme, Extension agent at 
Spearfish, said he has introduced the 
weevil on musk thistle in Lawrence 
County thr.ee times, in 1979, 1981, and 
1983. He said they have controlled 75% 
of. the thistle in his county. 
Nearly half of Lawrence County is 
timber. With steep slopes, getting 
spraying equipment in is almost 
impossible. The weevils, however, "pick 
up isolated patches that would be too 
expensive for us to go after with 
chemicals," Orme said. 
Orme wanted to maintain a patch of 
musk thistles to propagate the weevils so 
other counties could come in and collect 
the weevils and move them to new 
locations. "But the weevil wiped out the 
20 acres, so the plan didn't work." 
Orme obtained his supply of insects 
from the USDA Agricultural Research 
Service Rangeland Insect Laboratory at 
Bozeman, MT. His County Weed Board 
has provided the funds needed for the 
work in Lawrence County. 
Kantack introduced a crown weevil on 
musk thistle in Gregory and Bon Homme 
counties in the late 1970s. None has 
been recovered since, but some possibly 
still could be recovered. Sometimes it 
takes years . 
Kantack and Balsbaugh introduced a 
flea beetle on Canada thistle in South 
Dakota in the 1970s, but it did not 
become established. 
Kantack and others have introduced 
two weevils on musk thistle, two moths on 
Russian thistle, a moth on leafy spurge, 
and a flea beetle on Canada thistle. To 
date , the only successful program has 
been the seed weevil on musk thistle , 
Kantack said. 
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Hawkmoth larvae like 
leaves of leafy spurge 
Wrage and Kantack and the State 
Department of Agriculture are working 
with Extension agents in releasfag the 
hawkmoth on leafy spurge in three 
counties. They have been released in 
difficult sites where spraying can't be 
done for leafy spurge, because of trees or 
terrain or proximity to water, Wrage 
said. The terrain and trees afford them 
some protection. 
The hawkmoth was introduced and 
reared through an Albany, CA, 
lab.oratory, were moved to Bozeman, and · 
then several states were given 100 
larvae. It is a regional program and 
county weed and pest boards are involved 
in helping make the screened enclosures 
and distribution. 
The hawkmoth larva is a brightly 
colored worm and as big around as a 
human finger, according to Wrage. The 
larva eats the leaves, weakening the 
plant. "It's not expected that this insect 
will eradicate leafy spurge. We're hoping 
to team this with other biological agents , 
such as a race of rust, and at least two 
other insects which feed on the stems and 
roots of leafy spurge." 
Wrage said the idea is to establish 
pressure on three or four aspects of the 
plant. This should help reduce stands. 
A hundred of these larvae were 
released at each site, and within 2 weeks 
all had pupated. Now it is a matter of 
determining whether they will overwinter, 
Wrage said. 
"The larvae had virtually defoliated all 
the plants within this enclosure, so we 
know they like leafy spurge.'' 
Hoppers are skeletonized 
by a predator fungus 
Dr. David Walgenbach, research 
entomologist at SDSU, will head up a 
$625,000 4-year research project funded 
by the governor's office to reduce 
grasshopper populations to acceptable 
numbers in South Dakota. 
A significant part of that research will 
focus on natural control of the 
grasshopper. "We're going to be 
investigating the bait concept which is 
targeted only to grasshoppers and 
tnl,cted granhopper 
cllmbt to final cllnglng plac•. Graaehopptts cadaver 
disintegrates. 
\ 
and dtea. 
Conldlum gets stuck on 
the body of a foraging grasanopptr, 
germinates there, and penetrate• 
the hopper's cuticle. 
0 
0 0 o Resting spore 
oo falls, 
Spore germinates the same or 
following year, and forms a 
sticky conldlum which It ejects 
Into surrounding area.. 
&nd remalns~on 
of underaoll. 
Fungus usually kills the grasshoppers after they have already damaged 
crops, and it doesn't reduce grasshopper numbers as much as we would 
like. But scientists hope to give the fungus a boost so it will be an · ' 
effective biological control of one of our most destructive pests. (Diagram 
courtesy of NDSU.) 
crickets and should not kill any beneficial 
organisms," Walgenbach said. 
This project will look at predators, 
including robber flies, spiders, and 
parasitic flies which prey on the 
grasshopper. "We're going to see if we 
can enhance their activity," Walgenbach 
said. 
Dr. Burruss McDaniel, entomology 
professor in the Plant Science 
Department, has been working the last 6 
years with a fungus that kills 
grasshoppers. His project is associated 
with North Dakota, Kansas, and the 
Boyce Thompson Institute at Cornell 
University in New York. 
The fungus En tomophaga grylli is a 
natural parasite of grasshoppers in South 
Dakota. Work has established that the 
four most important grasshoppers of 
economic importance in Sou th Dakota a re 
susceptible to the fungus. 
A natural outbreak near White River 
was found in 1981 and served as the 
source of spores for McDaniel to infect 
other grasshoppers. McDaniel brought the 
material to SDSU and perfected in the 
laboratory a dry extracting method for 
the fungus. He inoculated plots at Blunt, 
marking each station with a flag, and 
placing one tea'spoon of pure spores on 
the ground near a plant base. This plot 
covered 15 acres. 
It didn't work. No grasshoppers died 
due to the fungus where pure extracts of 
fb1. 
• 
• 
• 
This grasshopper will chew no more leaves. Its body has been ravaged by 
the fungus and is now harboring spores which will eventually fall to the 
ground. This is the point where McDaniel spreads the disease to other 
areas by clipping the stem with the grasshopper skeleton and transporting 
it intact to a not her plot . 
the spores were used. So, he tried to 
imitate Mother Nature. He picked freshly 
killed grasshoppers by cutting off a 
section of the plant to which they were 
attached and taped these to little flags. 
He placed a total of 4 .468 sectioned 
plants, each containing a single dead 
grasshopper, in the plot. 
This time, the fungus killed 
grasshoppers in the plot. The infection 
started in August 1981. At this time the 
plot had an infestation of over 15 
grasshoppers per sweep of the net, based 
on 100 sweeps. In September the 
population in this plot was down to eight 
per sweep (still very high), and fungus-
killed grasshoppers were evident over the 
· southwest section of the plot. Spots of 
fungus-killed grasshoppers were observed 
in other sections of the plot. There was 
no carryover of this outbreak the 
following year. 
Lab work is continuing on the fungus-grasshopper relationship; McDaniel 
hopes to increase the fungus on an artificial medium. It's "pieces of a 
jigsaw" that McDaniel is working with, and he thinks that maybe Mother 
Nature has hidden something from him. Someday , he says, the fungus 
will be used commercially to control grasshoppers, but probably "not in 
my lifetime .·· 
McDaniel accomplished a second 
outbreak along the Bad River road west 
of Pierre. In this plot, only 2,000 freshly 
killed grasshoppers from White River 
were taped to tall grasses in late August 
1981. This was a grassy area along the 
banks of the Bad River where the fungus 
had never been seen before. Like the 
plots at Blunt the area had been studied 
during 1980, and the fungus found was a 
result of fungus that had been 
transferred from White River and not a 
natural outbreak. This site has contained 
a fungus outbreak that lasted 5 years and 
is still spreading, McDaniel said. 
In Mellette County McDaniel used four 
areas, two plots naturally infected by E. 
grylli, and two infected by McDaniel with 
spores from these naturally infected 
plots. 
To use this natural enemy of 
grasshopper to control South Dakota 
species of grasshoppers, McDaniel 
needed to know the amount of inoculum 
required to kill grasshoppers in an area 
not previously known to be infected with 
the fungus. Theoretically, spore counts 
should give a significant measure. 
However, the determination of amount of 
spores needed became elusive as it was 
found that many other animals utilized 
the spores of E. grylli as a source of food. 
The greatest reduction of the spores was 
due to grasshoppers themselves eating 
fungus-killed grasshoppers. 
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Since grasshopper plots used as a 
source of spores tend to die out after 
inoculation, McDaniel has a constant 
problem keeping a source of fungus 
spores for the following year. In 1985, 
with the drought in West River, South 
Dakota grasshoppers in all four of the 
plots in Mellette County died from two 
causes: Starvation and the fungus. With 
nothing to feed on out on the range or in 
alfalfa pastures, the hoppers moved into 
farmstead areas. In August, after 
significant rainfall, alfalfa began to grow 
back in the plots. At McDaniel's plots the 
alfalfa grew to knee-high and there were 
no· grasshoppers. At one plot 32 head of 
ca tttle were turned into the alfalfa for 
feed. 
In the fall of 1984, McDaniel inoculated 
a plot at Chamberlain, initiating an 
outbreak in the spring of 1985. Since the 
drought in the West did not allow the 
harvesting of fungus-killed grasshoppers, 
this Chamberlain plot has been the source 
of spores for the inoculation of additional 
plots during the fall of 1985. 
Since the major problem in killing 
grasshoppers is to have a source of the 
fungus, McDaniel now turns his work to 
learning the life cycle of the fungus. 
Work at Brookings this last year has 
made progress in that direction. 
McDaniel will undertake studies next 
year to find a medium on which this 
fungus can be grown. 
McDaniel's research has gone on for 6 
years. " Each year we put a little more of 
the jigsaw together," McDaniel said. "We 
don't have a financially feasible 
inoculant," he said , "and I can't tell 
people I do have . We've got to find out 
how Mother Nature does it, and that isn 't 
always easy. 
"Biologica l control will work for you 
once, but where the host is depleted the 
control will lag the grasshopper. You 
need an artifical source of the fungus to 
re-establish the fungus to maintain a non-
economic level of the grasshoppers. " 
Asked whether he thinks the fungus 
will ever be used commercially to control 
grasshoppers , he says " Down the road, 
yes, but maybe not in my lifetime. 
Sometime the world will be screaming for 
commodities and there will be pressure to 
do it. " 
Wasp eats weevil 
which eats alfalfa 
Walstrom has attempted biological 
control of alfalfa weevils with small 
wasps, Bathyplectes anurus. 
This small wasp attacks the larvae of 
the alfalfa weevil, a problem primarily on 
first-crop alfalfa. The weevil eats the 
leaves and reduces yield and quality of 
the forage. 
In 1971 Walstrom obtained the wasps 
from a USDA biological control center at 
Morristown, NJ. He introduced 150 to 200 
of the insects at a time. "Two years after 
we released them in the Spearfish area 
we recovered them. No further recoveries 
have been made in that area , "Walstrom 
said. 
That recovery was the farthest west 
that particular parasite had been found. 
Since that time, the State Department 
of Agriculture at Pierre has been 
releasing some of these wasps, and other 
states to the east have been doing so, too. 
The Department of Agriculture made 
releases at 29 sites. 
"We found two of these insects in the 
Lake Andes area in 1985, so that while 
I'm sure they're not from our original 
releases, they are moving into that part of 
the country from the south and east," 
Walstrom said. 
The alfalfa weevil is a native of 
southern Europe, and the wasp is its 
natural predator. 
Another parasite similar to this one 
was released in 1922 in Utah. That wasp 
spread in the western states and was 
found in South Dakota in about 1934, 
Walstrom said. 
This parasite will inf est from 15 to 
85 % of the alfalfa weevils , but the high 
degree of parasitism occurs when the 
weevil larvae are in highest numbers , so 
the effect isn' t really noticed in any one 
year , according to Walstrom. 
" We do feel that parasites and climatic 
factors are quite important in the rise 
and fall of alfalfa weevil populations over 
the years. " 
Walstrom tells of introducing two other 
kinds of wasps' on alfalfa weevil , but was 
not able to recover any of them. D 
The author is Jery Leslie. ag news editor in the Ag 
Communications Office. 
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Superior ponderosa parents 
When their genes go into windbreak pines 
you will have the height that stops winds 
Name the most commonly planted tall 
evergreen in South Dakota windbreaks . 
Name the tree that makes up 19% of 
all tall-tree species planted but is found 
in only 9% of these windbreaks. 
Name the tree that is likely to be 
stunted and die young when planted in 
the Plains region of Sou th Dakota. 
One name answers all; it's ponderosa 
pine. 
If they survive their childhood and 
there is a vigorous row of ponderosas in 
the windbreak, the owner counts himself 
fortunate. An effective windbreak has 
several characteristics; one of them is 
height. Ponderosa pine is one of the very 
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few tree species that can reach heights in 
excess of 40 feet in our rigorous plains 
environment. And since it is an evergreen 
it provides full year-round protection to 
fields and farmsteads. 
One solution (it will take time) 
is finding exceptional parents 
In a recent survey of windbreaks in 11 
South Dakota counties, only 9% of the 
.windbreaks contained ponderosa pine. 
That's low, considering the number of 
pine seedlings planted each year. In 
addition, pine survival was very poor in 
41 % of these windbreaks and only fair in 
another 31 %. Ponderosas aren't 
surviving, and those that do grow slowly. 
So what can we do about that? 
There are several options. One is to 
improve cultural practices-site 
preparation, planting method, weed 
control, irrigation, and fertilization. 
Another is to take a closer look at the 
ponderosa's physiology; if it truly needs 
TLC during its youth, perhaps it needs a 
special nutrient diet when it's a seedling 
in the nursery. The third option is to find 
better parents. 
We think we may have tracked down 
some exceptional parent stock. Our 
search covered a lot of ground-from 
Texas to Montana, but we found our 
prospects growing in a little community in 
north-central Nebraska and south-central 
South Dakota (Fig 1 ). 
Genetic improvement of a tree species 
takes many years and traditionally has 
followed a fairly set pattern. Typically, 
we find a population, like our little 
enclave in Nebraska-South Dakota. Then 
we separate out families, and finally, 
individuals that produce superior 
offspring. This can take as much as 15 to 
30 years. 
In 1968 seeds from 73 sources of 
ponderosa pine, located primarily east of 
the Continental Divide, were brought into 
the Big Sioux Tree Nursery in 
Watertown. The planting was part of a 
regional project which established similar 
plantations throughout the Great Plains 
and several eastern states. Each source 
consisted of bulked seed from 10 to 15 
trees. We measured height growth and 
survival at 5-year intervals. 
Very clearly, any seed for growing 
ponderosa pine in South Dakota 
windbreaks should be collected from a 
small area in north-central Nebraska and 
south central South Dakota. Trees grown 
from seed collected in this area were . : ) 
30% (3 1/z feet) taller than the average 
trees in the plantation and 15% (2 feet) 
taller than the next closest population 
after 15 years of growth. Survival was 
also exceptional for ''population 3,'' 
ranging from 92 to 97%. 
We can use a short cut, not 
wait for the trees to mature 
Fifteen years is a long time to wait for 
this type of information, good as it is. 
We are always trying to shorten the 
time from plantation establishment to the 
selection of superior trees. One way to do 
this is to decide at what age any 
difference in performance can be 
considered reliable. 
For that we need a statistical tool 
called correlation analysis. Correlation 
analysis compares the performance 
rankings of sources after different 
periods of time (5, 10, and 15 years in the 
present study). If the rankings are very 
different for these three measurement 
dates, then the correlation will be low 
(close to 0) and early growth f}~) 
measurements would be considered 
unreliable in predicting future growth. As 
the rankings become more similar, the 
correlation becomes stronger ( closer to 1 ), 
as does our confidence in the predictions 
made from early growth records. 
For the ponderosas, correlations were 
strong for all comparisons of 
measurement dates (correlation = 0.70 
when comparing 5- and 15-year heights). 
So we could be pretty safe in selecting 
for superior seed sources after 5 years. 
Our three sources from population 3 
were always among the five tallest in the 
plantation after 5, 10, and 15 years. 
We are now into the second step in 
genetically improving ponderosa pine. We 
are re-collecting seed from individual 
trees in population 3 (and population 2, 
because it is our second choice). The 
resulting seedlings will be established in 
two test plantations in South Dakota and 
in several other plains states. From these 
tests we will be able to identify the best 
families and individual trees. They can be 
used to begin a controlled breeding ~ 9 
program and to establi~h seed orchards. 
• 
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Fig 1. Sources of the ponderosa pine populations used in the search for superior genes. 
Some day down the road, in 
·combination with better cultural 
techniques and better knowledge of the 
physiological requirements of the 
seedings, genetics will help you establish 
vigorous, healthy rows of ponderosa pine 
5 2 3 
in your windbreaks. But for now we will 
have to wait to hear them "sing" in the 
wind. D 
The authors are Peter R. Schaefer and Norman W. Baer . 
research foresters in the Department of Horticulture-
Forestry. ·· 
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marketing patterns . SDAES B 696 . 
Lone, T. 1985. An economic analysis of 
machinery selection. MS thesis , SDSU. 
·-- and L.L .Janssen . 1985. Farm 
machinery financing terms. Econ Dept 
N/L 221, May 10. 
Lundeen, A .A. 1984. Case study in rural 
water development: impact on livestock 
producers. SDAES B 692. 
__ . 1985. Factors affecting irrigation 
water application . SDAES B 697. 
Schmiesing , B.H. 1984. Speculation of cash 
grain inventories: is there an 
alternative? Econ N/L 215, Nov 26. 
___ . 1985. Cooperative education : the 
role of priorities and perceptions. In 
Amer Inst of Coop 1985 Yearbook , 
Washington, D.C.: Amer Inst of Coop . 
_ _ and J .A. Bleyhl . 1984. Accounts 
receivable management at local 
cooperatives: a review of actual 
practices and strategies for 
improvement . Econ Dept Staff Pap 
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_ _ and C.R . Swinson . 1985 . Debt 
capital : a larger risk than everyone may 
realize . Econ Dept N/L 222 , May 27. 
__ et al. 1985. Differential pricing of 
agricultural operating loans by 
commercial banks. Paper prepared for 
Amer Ag Econ Assoc Mtg, Iowa State 
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Swinson , C.R. and L.L. Janssen. 1985. 
Long term and recent farmland market 
development in South Dakota . Econ 
Dept N/L 219 , Mar 13. 
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markets . SDAES B 694 . 
Taylor , D .C. 1985. Irrigation in Brookings 
County : an economic study of irrigated 
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pressure irrigation. Econ Dept NIL 218 , 
Feb 15. 
__ . 1985. Irrigation in Brookings 
County: the economics of reduced 
pressure irrigation. SDAES B 693. 
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sources , and water sources. Econ Dept 
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__ and P. Kiendl. 1984. Opportunities · 
for farm firm growth. Econ NIL 216 , 
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Johnson, W. and P. Deleeuw . 1985. Effects 
of varying dietary protein and vitamin A 
on stability of rat liver lysosomes. 
Abstr, 69th Annual Meeting FASEB , 
Anaheim , CA . 
Rosholt, M. N. et al. 1985. Body composition 
in genetic vs. dietary obesity and 
leanness in Ay/a and a/a mice. Fed 
Proc 44( 4): 1164. (abstr). 
Publications: 
Anderson, E.P. 1985. The computer: a new 
nutrition tool . Proc Nutr in Action IV 
4:170. 
Auch, M. and R .A. Shewmake . 1985. 
Relationships of food faddism to critical 
thinking, nutrition knowledge and some 
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Action IV 4:39. 
Deleeuw, P.S. 1985. Dietary control , 
exercise , and desirable body weight. 
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Johnson, W. and R .A. Shewmake . 1985. 
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USDA Project Rpt. 
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__ et al. 1985. Lactation II. Nutr for 
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morphological comparison of blue and 
Engelmann spruce in the Scotch Creek 
Drainage , Colorado . Silvae Genetica (in 
press). 
Spinski , P.L. and S.K. Ferguson . 1985. 
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-scale, solid-phase fermentation 
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Hillam , R.P., et al 1985 . Lung localization of 
antibody cells stimulated in distant 
peripheral lymph nodes. lmmun . 
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associations. Introduction In Microbioal 
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publication 47 , pp . vii. 
___ and J. Giddens. 1984 . Rhizosphere 
microorganisms-a review . In Microbial-
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fixation on floating peat masses of the 
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processes . Comm. in Soil and Plant 
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shuttle lac plasmid pBW314 and 
transformation of Escherichia coli and • 
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___ and C .A. Westby 1985 . 
Transformation of high ethanol yielding 
Saccharomyces cerevisiae strains with 
lac plasmid pBW314. Abstr Ann Metg 
Amer Soc for Microbial 244 ,051 . 
Beattie , S.A. 1985. Identification of volatile 
compounds produced by Brevibacterium 
lineus that inhibit molds . MS thesis , 
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__ and G.S. Torrey. 1985 . 
Identification of volatile compounds 
produced by Brevibacterium lineus that 
inhibit molds . Abstr Ann Meet Amer 
Soc for Micrbiol 30:256. 
Bonrud , P.A. 1985. Measurement of 
denitrification in agricultural soils. MS 
thesis, SDSU 
___ et al. 1985. Comparison of three 
methods for field estimation of 
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for Microbial 226 ,N56 . 
Cass , C .A. 1984. Feasibility study of an 
owner-operator system for producing 
Tirichoderma ressei QM 9414 cellulase . 
MS thesis , SDSU . 
__ and W. K. Gauger. 1985. Farm-scale 
conversion of cellulose to glucose for 
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degradation of several carbamate and applied chloride on several wheat Ali, M. 1985. Comparison of two 
· organophosphate pesticides by soil parameters. Amer Chem Soc Abstr phosphorus tests on calcareous soils of • bacteria. Presented to North Central 190:16 . Eastern South Dakota . MS thesis , Branch, Entomological Soc Am, Franzmeier, D.P. et al. 1985. Organic SDSU . Wichita, KS (abstr published). carbon in soils of North Central United Alley, H. and E.R . Easton . 1984. Integrated Kleinsasser , B .J. 1984. Construction and States. Soil Sci Soc of Amer J 49 :702 . pest mangement for range beef 
characterization of lac containing Gyl li ng, S.R. and W.E . Arnold . 1985. (slide/tape cassette program with 
plasmids and the transformation of Efficacy and economics of leafy spurge script) . Univ of Wyoming . 18 pp. 
Escherichia coli and Saccharomyces (Euphorbia esula) control in pasture . Arnold, W.E. and E. Auch. 1984. Evaluation 
cerevisiae with these plasmids . MS Weed Sci 33 :381. · of imazaquin alone and in combination 
thesis, SDSU. Hilton , B.R . and P.E. Fixen. 1984. Effects of for weed control in soybeans. No Cent 
MacDonald , J.M. et al. 1984. Carbamate tillage, N placement, and wheel traffic Weed Contr Cont Res Rpt 41 :358. 
and organophosphate pes_tic ide on denitrification rates in a corn-oats _ __ and M.A . Peterson. 1984. Preplant 
degradation mediated by soil bacteria . rotation . Agron Abstr 1984:177. incorporated and preemergence 
Presented to North Central Branch , Islam, D.T. and P.E. Fixen. 1984. Influence treatments for weed control in Entomological Society Am , Wichita, KS. of water stress and N fertilization on soybeans. No Cent Weed Contr Cont (abstr published). 
ORIS indices for corn (greenhouse Res Rpt 41 :268. 
Plant Science study). Agron Abstr 1984:208. _ __ and M.A. Wrucke. 1984. 
Kohl , R.A. and D.W. DeBoer . 1984. Drop Comparison of preemergence and 
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ASAE 27(6) : 1836. Cent Weed Contr Cont Res Rpt 41 : 112. 1984. Factors affecting biological 
___ et al. 1985. Drop size distribution ~-- and - ~· 1984. control of Pythium ultimum damping-off Postemergence grass control in of alfalfa using seed treatment with measurement problems using a laser soybeans. No Cent Weed Contr Cont Gliocladium virens, Trichoderma unit . Trans ASAE 28(1) :190 . Res Rpt 41 :368. harzianum and T. hamatum . Lemme, G.D. etal. 1985. Wheat : Influences _ __ 1984. Factors affecting herbicide Phytopathology 74 ;863 . on yield . NCR Research Pub 301 . 
performance . Soil and Moisture Clinic . Anderson, D. and W.E. Arnold. 1985. Lysyk, T.J. and E.R. Easton. 1985. 34:3. Rainfall effects on desmedipham and Relationship between body size and _ __ et al . 1984. Additives for increased phenmedipham performance. Weed Sci fecundity in the face fly Musca weed control with atrazine and 33:391.' autumnal is . SD Acad Sci Proc 64. cyanazine in corn . No Cent Weed Contr Arnold, W.E. 1984 . Comparison of leafy ___ and E. R. Easton . 1 985 . Seasonal Cont Res Rpt 41 : 256 . spurge (Euphorbia esula L.) infested changes in nitrogen and moisture _ __ et al . 1984. Preemergence and and non-infested sites in South Dakota . • SD Acad Sci Proc 63:91. content of cattle manure in cool season postemergence herbicide combinations Boe , A. and R. Wynia . 1985. Germination , pas tu res. J Range Mange 38 : 251 . for weed control in soybeans. No Cent forage yield , and seed production of McDaniel , B. and R.A. Bahl s. 1984. Weed Contr Cont Res Rpt 41 :370. 
American sloughgrass (Bechmannia Distribution and host ran ge of _ __ et al. 1985. Herbicide Rpt. 
syzigachne) . J of Range Management Entomoophaga grylli (F resenius) , a CES EMC 678 . 
38 :114. fungal parasite of grasshoppers in Assmus, R.J. 1985. Determination of spatial 
Buchenau , G.W . et al . 1985 . Partial control South Dakota . Proc Entomol Soc Wash relationship of available P for seven 
of tanspot and leaf rust of spring wheat 86(4 ):862 . sites in South Dakota . MS thesis , 
by application of chloride. Amer Phyto ___ et al. 1984. Sod webworm moths SDSU . 
Absts . (Pyralidae :Crambinae) in South Dakota . Boe , A. and J. G. Ross . 1984. Ecotypic 
Carson , M.L. 1984 . First report of eyespot J Lepidopterists ' Soc 38(3) :149. variability in big bluestem from eastern 
(Kabatiella zeae) of corn in South Malo , 0 .0. and P.E. Fixen. 1985 . Soil South Dakota. SD Acad Sci Proc 
Dakota . Plant Disease 69: 177. Nutrient Bioavailability: A Mechanistic 63 :111 . 
Cholick, F.A. etal. 1984 . Registration of Approach (book review) . JAE 14:55. Bonnemann , J .J. 1984. 1984 Corn SD 
Guard wheat . Crop Sci 24 :1215. ___ and R.D . Nielsen . 1985. Soil Core performance trials , Plant Sc.i Pamphlet 
Derscheid, L.A . et al. 1985. Cultural control Monoliths. NACTAJ 29(4) (in press) . #84 . 
of leafy spurge . In: Alan K. Watson 
Schumacher, T.E. and A.J.M. Smucker. __ et al . 1984 . 1984 South Dakota (Ed) Leafy Spurge . Weed Sci Soc of 
1984 . Effect of localized anoxia on variety recommendations , Amer. Champaign , IL . p 65 . 
Phaseolus vulgaris L. root growth . J characteristics, and yield data : Espinasse , A. et al . 1985. Factors Exp Bot 35 :1 039 . Soybeans . CES EC 775. controlling in vitro development of Bunkers , G.J. 1984. Ribonuclease II : A 
sunflower embryos . Agronomie 5:55 . ___ et al. 1984. Effect of temperature on glycoprotein with differential distribution 
Fix en , P. E. et al. 1984 . Small grain the morphology of corn seminal roots . in tissues of two non-acclimated 
response to potassium and chloride Agron Abstr 1984:136. cultivars of winter barley. MS thesis , 
additions . Agron Abst 1984:204. _ __ and A .J. M. Smucker . 1985. Carbon SDSU . 
_ __ et al . 1984. Postemergence transport and root respiration of split Cholick , F.A. et al. 1984. Improvement in 
application of UAN to barley . J or Fert root systems of Phaseolus vulgaris evaluation of grain yield among 
Issues 1:110. subjected to short-term localized breeding lines with lattice design . Agro 
_ __ et al . 1984 . Seed placement of urea anozia. Plant Physiol 78 :359 . Abs , Las Vegas, NV . p 62. 
ureaphosphate for small grain compared White , E.M. and D.C . Carlson . 1984. __ et al. 1985 . South Dakota wheat • to urea and ammonium nitrate . Agron Estimating soil mixing by rodents. SD production , 1984. Ann Wheat Newsl Abstr 1984:269 . Acad Sci Proc 63:34 . 31 :180. 
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Musca autumnalis, De Geer in South 
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trials-Harding County . 
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Gerwing , J. et al. 1984. Fertilizing 
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_ _ et al. 1985. Nitrogen requirements 
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nutrients contained in crops. CES EX 
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variety recommendations , 
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denitrification rates and the yield of 
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populations in South Dakota . Masters 
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Jensen , N. and A. Boe. 1984. Effect of 
mechanical scarification on germination 
and emergence of switchgrass . Soc for 
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Lee, D. et al. 1984 . Influence of water 
management on yield potential of 
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___ and R.A. Shewmake. 1984. Results 
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Mehdi , Syed Sadaquat. et al. 1985. 
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helianthi and Septoria helianthi leaf 
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·--- and ___ . 1984. Effect of 
insecticide/nematicide treatments on 
stem insect and nematode populations 
in sunflower and effect on yield. Proc 
Sunflower Research Workshop . Feb 1, 
Natl Sunfl Assoc . Bismarck, ND. p 17. 
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the interaction of tridiphane and 
cyanazine. Proc No Cent Weed Contr 
Cont 39:42 . 
Weeldryer, P.O. and G.D . Lemme. 1985. 
Land judging in South Dakota . CES FS 
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